This paper investigates the monetary interdependence and the money-income relationship between countries under a pegged and a floating exchange rate system during the same time period (1979)(1980)(1981)(1982)(1983)(1984)(1985)(1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997). The relationship is tested between three ERM countries, France, Germany and Holland, and also between these countries and the United States. The ERM countries have a pegged exchange rate between themselves, and the rate between these countries and the United States is freely floating. The empirical tests are conducted by means of the Johansen multivariate cointegration method and the error correction model. Among the ERM countries, international transmission of monetary policy is found in almost all directions. This may provide evidence against the theory of German domination of the EMU. In the second set of tests, the United States money is found to affect all three European incomes but not vice versa.
I. Introduction
One of the main differences between monetarist and Keynesian economics is provided by the money-income relationship theories. Monetarists believe there is only one source of income fluctuations, which is a change in the money supply. Their solution to reducing income fluctuations is a rule providing a constant growth of money supply. Keynesians , by contrast, believe that there are other sources for the income fluctuations, such as fiscal policy, net exports, supply shocks, etc. Keynesians doubt that controlling the money supply will reduce fluctuations in income. Friedman and Kuttner (1992) indicate that money supply or its growth can be a successful monetary policy tool only if the fluctuations in money over time predictably correspond to fluctuations in income or whatever economic activity the central bank wants to influence.
1 Lucas (1972) , Fisher (1977) and Taylor (1980) show that a money-income relationship is due to the inability of economic agents to discriminate perfectly in the short run between real and nominal sources of price shocks. The magnitude of the money-income relationship depends on the relative sizes of the two types of shocks, and the authorities do not have the capacity to exploit this relationship in order to influence the level of output.
pegged (or fixed) exchange rate system, the monetary authorities' control of money supply is limited by the extent to which they are willing to allow their exchange rate to change or their willingness to change their stock of international reserves. Otherwise, the authorities can neither offset a monetary shock from abroad nor affect nominal income by their own monetary actions. On the other hand, under a pegged (and fixed) exchange rate, monetary authorities in reserve countries can influence domestic money supply and the money supply of non-reserve countries. When exchange rates are freely floated, they can only influence their money supply. Thus, effects of the domestic monetary policy on domestic income may depend upon the exchange rate regime. 4 This paper investigates the monetary interdependence by testing the moneyincome relationship between countries under both a pegged and a floating exchange rate system during the same time period. All empirical tests are conducted by means of the multivariate cointegration test and the constrained error correction models. Many of the previous empirical studies have focussed on the short-run relationships connecting the growth rate of money to the growth rate of income.
5 Friedman and Kuttner (1992) state that in some situations, especially the conduct of monetary policy in the multi-year context, the long-run relationship between the level of money and the level of income is of very important. A test of cointegration between nominal money and nominal income is then appropriate. Friedman and Kuttner further indicate that if cointegration describes a valid relationship between money and income, then money supply is a proper intermediate target of monetary policy if the ultimate policy objective is to influence the level of income.
The investigation in this paper is conducted between France, Germany and Holland during the exchange rate mechanism (ERM) period (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) . Further tests are also conducted between the stated three European countries and the United States during the same period. Exchange rates between the three European currencies are pegged under the ERM agreement but against the United States dollar they are freely floating. According to Fountas and Pappagapitos (1997) an increase in the importance of the monetary policy among the ERM countries would indicate that monetary policy co-ordination has been successful in stabilizing domestic economies and, hence the transition to European Monetary Union would not deprive policy makers of an important policy tool. Under the ERM set up, this paper has two empirically oriented objectives. First, to test for the effect (size and direction) of one country's money supply on another country's nominal income under two different exchange rate regimes. 6 This paper directly applies the money-income relationship to investigate the interdependence of the monetary policy under conditions of ERM.
7 Second, this paper tests for the so-called, "German dominance" of the European monetary union (EMU). A number of studies contend that Germany has dominated the EMU. If these studies are correct then German domination of the system implies two things: first, Germany should not react to other ERM members' monetary policy, and; second, each ERM country reacts only to the German monetary policy changes and not to any other ERM country's policy, or to the rest of the world. 6 Mills and Holmes (1999) also study the independence and interdependence of monetary policies for six European countries during two different exchange rate regimes. Mills and Holmes study the fixed rate period of Bretton Woods and the pegged rate period of ERM. They conduct their investigation by studying common trends and cycles between the industrial production indices. Their study does not include the US.
7 Bayoumi (1992) claims that after the induction of the ERM the effects of demand and supply shocks on ERM countries were longer and more similar.
II. Money-Income Relationship between Countries
According to Helliwell and Maxwell (1974) the international effects of any country's monetary policy may be transmitted by some or all of the economic links between countries. This is especially true if the two countries have close economic ties. Helliwell and Maxwell further show that international transmission of monetary policy from a large economy to a small economy is more feasible during a pegged or fixed exchange rate regime.
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The ERM countries provide an ideal condition for the study of money-income relationships between large and small countries with pegged exchange rates. Friedman and Schwartz (1982) provide a simple model that checks for the effects of one country's changes in the money supply on the nominal income of some other country. Comparing a small economy country and a large economy country, Friedman and Schwartz show that the large country's money supply may influence the smaller country's money supply through the balanceof-payment surpluses or deficits between the two countries. According to Friedman and Schwartz the main question is whether the changes in the large country's money supply influences the smaller country beyond its money supply. Friedman and Schwartz (1982, footnote #12, pp. 321 ) start with the following statistical relationship:
where Y t * is the log of the nominal income in the non-reserve small country, M t * is the log of the nominal money supply in the small country, M t is the log of nominal money supply in the large reserve country and V t is the velocity of money in the large country. Changes in nominal income (Y t * ) may happen in other ways than through changes in the other country's money supply (M t ). The velocity of money is added to allow a way for these subtle effects. Velocity can be defined as
After substituting equation 2 into 1, equation 1 can be re-written as,
The coefficient α 3 measures the additional connection between the two countries over and above the effect operating through the money supply. In this paper, equation 3 is estimated and analysed for the countries stated above. To our knowledge no other study applies equation 3 to investigate moneyincome relationships during any exchange rate regime. In equation 3 the large country's nominal money supply (M t ) and the nominal income (Y t ) are converted to the currency of the small country by means of the appropriate exchange rate. For example, a test to check whether German money supply (M t ) influences French income (Y t * ), the German money supply and income (Y t ) are converted to French francs by using the mark per francs exchange rate.
III. The ERM and German Dominance
The European Monetary System's (EMS) exchange rate mechanism (ERM) establishes a set of exchange rate pegs among the European Economic Community (EEC) currencies. There are also some fixed margins (target zones) around the pegs, inside which the values for these currencies must be kept.
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Over the years the target zones have been changed more than once and as stated earlier the monetary authorities' control of money supply is limited by the extent to which they are willing to allow their exchange rate to change. To determine the exchange rate peg between two currencies, the community fixes the value of the currencies relative to the European Currency Unit (ECU). The main objectives of the ERM are to reduce exchange rate volatility and to reduce inflation in European Union countries (Gibson, 1996) .
By examining the co-movement between interest rates, Koedijk and Kool (1992) , Hafer and Kutan (1994) and Katsimbris and Miller (1995) conclude that European Union monetary policies are fairly interdependent but that there is some scope for independent policy. Hall et al. (1992) , Koedijk and Kool (1992) , Caporale and Pittis (1993) and Thom (1995) reach similar conclusions by studying inflation convergence. Mills and Holmes (1999) also reach a similar conclusion by studying common trends and cycles among European industrial production prices. This paper extends the current literature by providing a study of monetary interdependence between ERM countries by investigating the money-income relationship using equation 3. Giavazzi and Giovannini (1989) , Fratianni and Von Hagen (1990) and Melitz (1988 Melitz ( , 1990 have shown that the ERM has effectively worked as a Deutschmark zone. These studies point to the evidence of intervention within the system. By and large the burden of intervention fell on countries other than Germany. Further, these studies also claim that at times of expected realignments, German interest rates (unlike other EMS countries) were unaffected; that is, they did not tend to decrease in order to offset the expected appreciation of the mark. The final piece of evidence shows that inflation in initially high inflation ERM countries converges to German levels. In other words, the German inflation rate did not rise but inflation in the other countries showed a distinct tendency to converge on the German levels. But Hafer and Kutan (1994) , Katsimbris and Miller (1995) and Mills and Holmes (1999) find very little evidence of German domination. Fratianni and Von Hagen (1990) indicate that German dominance of the system implies that (i) Germany should not react to other ERM members' monetary policy, and (ii) each ERM country reacts only to the German monetary policy changes and not to any other ERM country's policy, or to the rest of the world. If Germany does dominate the European Union then in this paper the French and Dutch nominal income should be affected by the German money supply and not vice versa. Also, they should not affect each other's income. Similarly, they should not be affected by the United States (a non-ERM country) money supply. As stated above, the money-income relationship between these ERM countries and the United States is also investigated. The currencies of the ERM countries are freely floating against the United States dollar. Use of the United States provides the opportunity to study the same money-income relationship between a large and a small country under a floating exchange rate system. Theoretically, there should be no transmission of monetary policy effect from the United States to the ERM countries.
The United States is considered to be a reserve country, that is, the United States dollar is held as international reserves by other countries. Among the ERM the German mark is also held as a part of international reserves. The United States is the largest economy among the four countries and Germany is the largest economy among the three ERM countries under consideration. This paper thus investigates the international transmission of the monetary policy effects between a larger reserve country and a smaller non-reserve country during a pegged exchange rate system and a freely floating rate system.
IV. The Data
As stated above the empirical tests are conducted using data from France, Germany, Holland and the United States.
10 Quarterly data from the fourth quarter of 1979 to the fourth quarter of 1997 are applied. Nominal GDP presents the nominal income for all countries. The narrow definition of nominal money, M1, presents the nominal money supply for all countries. All data are obtained from Datastream. Since cointegration tests require a certain stochastic structure of the time series involved, the first step in the estimation procedure is to determine if the variables are integrated of the order one or zero, i.e. stationary or nonstationary in levels. For our purposes the variables should be nonstationary in levels. Three different tests are applied in this paper, the augmented Dickey-Fuller (ADF), the Phillips-Perron (PP), and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) tests. All series are found to be nonstationary in levels and stationary after first difference, that is, all series contain one root. These results are not presented due to lack of space and the large number of series, but they are available on request.
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V. Cointegration Results and Long-Run Coefficients
A system of nonstationary variables can, however, share common stochastic trend(s), i.e. be cointegrated. The main idea behind cointegration is a specification of models that includes beliefs about the movement of variables relative to each other in the long-run. In other words, individual variables, such as the ones in equation 3 may drift apart in the short-run, but in the longrun they are constrained.
The cointegration tests in this paper are conducted by means of the method developed by Johansen (1988) . This procedure provides more robust results than other cointegration methods especially when more than two variables are involved (Gonzalo 1994) . This procedure ensures that coefficients estimates are symmetrically distributed and the median is unbiased, and the hypothesis tests may be conducted using the standard asymptotic chi-squared tests. The Johansen method applies the maximum likelihood procedure to determine the presence of cointegration vectors in nonstationary time series.
This method detects the number of cointegrating vectors and allows for tests of hypotheses regarding elements of the cointegrating vector. The Johansen maximum likelihood approach sets up the nonstationary series as a vector autoregressive (VAR):
where X t is a vector of nonstationary (in levels) variables and C is a constant term. The information on the coefficient matrix between the levels of the series Π is decomposed as Π = γ δ′ where the relevant elements of the γ matrix are the adjustment coefficients and the δ matrix contains the cointegrating vectors. Johansen and Juselius (1990) provide two different tests, the trace test and maximum eigenvalue test, to determine the number of cointegrating vectors. If a nonzero vector(s) is indicated by these tests, a stationary long-run relationship is implied.
12 According to Dickey et al. (1991) cointegration vectors are obtained from the reduced form of a system where all the variables are assumed to be jointly endogenous. Thus, cointegrating vectors cannot be interpreted as representing structural changes. However, cointegrating vectors may be due to constraints that an economic structure imposes on the long-run relationship between the jointly endogenous variables.
13 Osterwald-Lenum (1992) provides the appropriate critical values required for these tests. Table 1 presents the results from the cointegration tests using the ERM
A. Tests between the ERM Countries
12 If more than one significant vector is found this implies that more than one stationary long-run relationship exists between the stated variables. The cointegration test results are stronger and more robust when there is more than one significant vector (Johansen and Juselius 1990, and Dickey et al.1991) .
13 Johasen and Juselius (1990) and Dickey et al. (1991) provide a detailed analysis of the Johansen multivariate cointegration tests. (4) countries data. Three tests are conducted: between Holland and France, Holland and Germany and finally between France and Germany. The number of lags applied in the VAR is based on the evidence provided by both the Akaike information criterion (AIC) and the likelihood ratio test. In all tests four lags are applied in the VAR. In all three cases both the trace test and the eigenvalue test indicate one significant vector at the 5% level or above. In other words, results show a long-run stationary equilibrium relationship between the four stated variables in all cases. The diagnostic tests fail to show significant serial correlation. Results indicate the presence of nonnormal residuals but as indicated by Gonzalo (1994) , the performance of the Johansen method is still robust even when the errors are nonnormal.
The estimated cointegrating vectors are given economic meaning by normalizing on the nominal income of the smaller country (in the relationship). In tests involving Holland, the vector is normalized on the Dutch income and in the test between France and Germany, it is normalized on the French income. These normalized vectors are shown in table 2. Using the chi-square test, all variables are tested for significance as indicated by Johansen and Juselius (1990) . All variables are found to be significant except for the French money in the French-German test. Domestic money supply (M t * ) imposes a (significant) positive effect in the Dutch-French relationship and a negative effect in the Dutch-German relationship. Foreign income (Y t ) imposes a significant negative effect in all three relationships. Results thus show that changes in domestic nominal income may happen in ways other than through changes in the other's country money supply. The coefficient (α 2 -α 3 ) on the foreign money supply (M t ) is found to be positive and significant in all cases. Restriction tests based on the chi-square test are applied to check for the significance of the direct effect (α 2 ) of foreign money supply. The foreign money supply coefficient is found to be significant in only one case, that is for French money on Dutch income. Notes: a, b and c imply significance at the 1%, 5% and 10% level, respectively. Chisquares statistics in the parentheses. Hy = Dutch income, Hm = Dutch money, Fy = French income, Fm = French money, Gy = German income and Gm = German money. Table 3 show the results from the cointegration tests between the ERM countries and the United States. 15 The lags in the VAR are again based on the AIC and likelihood ratio test evidence. Two lags are used in the French-United States relationship and four lags in the other two tests. In two relationships both the trace test and the eigenvalue test indicate one nonzero vector. In the relationship using the Dutch data, only the trace test indicates one nonzero vector at the 10% level. 16 The diagnostic tests are again satisfactory. Table 4 presents the normalized equations. These vectors are normalized on the European country income. The domestic money supplies are positive and significant in the cases of Holland and Germany. It is negative and significant for France. The United States income imposes a significant and negative effect on the Dutch and the German incomes, but the opposite is true for France. Once again results show that changes in income may be due to factors other than another country's change in the money supply. In comparison the German income imposes a negative effect on the French income (table 2) while the United States effect is positive. The two coefficients in absolute value are quite close to each other. Both German and the United States incomes affect the Dutch income inversely and in absolute value Germany imposes a larger affect. French income also imposes a negative effect on the Dutch income but with the smallest magnitude (table 2). The coefficient (α 2 -α 3 ) on the United States money supply is positive in the Dutch and German tests and negative in the French test. In all cases it is significant. In the case of Holland, the German money coefficient is larger 15 The trace test tends to be more powerful than the maximum eigenvalue test when the eigenvalues are evenly distributed (Kasa 1992, p. 102) . Further, according to Cheung and Lai (1993) , the trace test shows more robustness to both skewness and excess kurtosis in the residuals than the maximum eigenvalue test. 
B. Tests between the ERM Countries and the United States
VI. Error-Correction Models
Cointegration also implies that the transitory components of the series can be given a dynamic error correction representation, i.e. a constrained error correction model can be applied that captures the short-run dynamic adjustment of cointegrated variables.
17 According to Miller and Russek (1990) the constrained error correction model allows for a causal linkage between two or more variables stemming from a common trend or equilibrium relationship. 18 If two variables A and B are cointegrated (share a common trend), then the current change in A is partly the result of A moving into alignment with the trend value of B. Such causality may not be detected by the standard Granger causality test provided by Granger (1969) , which only 18 Granger (1969, p. 428 ) defines causality as a situation in which a variable A is causing another variable B if we are better able to predict B using all available information rather than if the information not including A had been used. A feedback is said to occur if both A and B are causing each other.
examines whether past changes in a variable help to explain current changes in other variables. As indicated by Miller and Russek (1990) as long as A and B are cointegrated, causality must exist in at least one direction. In the present context the following error correction representation is implied:
where ∆Y t , ∆M t , ∆M * t and ∆Y * t are the once differenced stationary large country income, money supply, small country income and money supply series respectively, A(L), B(L), C(L) and D(L) are polynomials in the lag operator, and µ t-1 is the lagged value of the error correction term from the cointegration equation.
19 Within a constrained error correction model causality may arise from two sources (Granger, 1988 is rejected not only if the coefficients on the variables are significant, but also if the coefficient on µ t-1 (θ 1 ) is significant. Short-run dynamics in the model are captured by the lagged differences, and conventional tests of causality may be based on the significance of these terms.
The error correction term represents the potential effects of departures from the long-run equilibria. The size and significance of the error term coefficient (θ 1 ) in equation 5 shows the tendency of nominal income (Y t * ) to restore equilibrium. In other words the coefficient represents the speed of adjustment of the small country nominal income (Y t * ) towards the long-run equilibrium. Thus, income (Y t * ) will adjust fully to any persistent change in the other three variables eventually restoring the equilibrium relationship in levels represented by equation 3. If this coefficient is insignificant then the (5) 19 The error correction term µ t is defined as,
where α 1 , α 2 , and α 3 are estimated values of α 1 , α 2 , and α 3 .
dependent variable does not adjust to correct departures from equilibrium. Interpretation of the error correction estimation depends upon whether nominal income is exogenous or endogenous. 20 If income is endogenous, then the error correction equation represents the endogenous response of nominal income growth rate to adjustment in the economy. Our results show all variables to be endogenous. Equation 5 is also tested with the once differenced small country money supply, large country money supply and income as the dependent variables. In this manner causality in all directions and speed of adjustment toward long run equilibrium for each variable may be investigated.
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Given the so called "German dominance of EMU" and pegged ERM rates there should be no causality from Dutch and French money to the German income but German money should cause income of the other two ERM countries. Given the free floating exchange rates between the United States and the three European countries, there should be no causality between money of one country and income of another. And if some evidence of causality is found it should be from the United States (large country) money to the income of the European countries (small country) only. Tables 5 to 10 show the error correction test results. The lag structure in the error correction model is determined by the Akaike's FPE criterion.
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Possible combinations of one to four lags are examined and the lag structure that minimizes the FPE is chosen. If more than one lag of the variables is applied then joint significance of all lags are conducted by means of 20 In these models a variable is econometrically exogenous if only the lagged changes in the dependent variable provide explanatory power. 21 With the cointegration vector normalized on the small country nominal income in the equation which models the nominal income as the dependent variable, the associated element of θ represents the speed of adjustment directly. In the remaining equations, the corresponding elements of θ represent the ratio of the speed of adjustment of the relevant variables to the value of its associated coefficients in the cointegrating relationship.
22 Thornton and Batten (1985) compare several criteria for lag-length selection. They find Akaike's FPE criterion to perform the best based on standard, classical, hypothesis-testing norms.
the F-test. If all lags are jointly found to be significant this indicates causality from the independent variable to the dependent variable. Diagnostic statistics of the regression are provided below the error correction results.
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A. Results from the ERM Countries
Tables 5 to 7 present the test results for the three European countries: Holland-France (table 5), Holland-Germany (table 6) and France-Germany (table 7) . In the Holland-France test (table 5) the lagged error correction term (µ t-1 ) is significant in all four equations. As stated earlier if the error coefficient is insignificant then the dependent variable does not adjust to correct departures from the equilibrium. The size of the error correction term in the Dutch income equation (-0.014) indicates that 1.4% of the adjustment of nominal Dutch income towards the long-run equilibrium takes place per quarter. The significance of the error term indicates causality from all four independent variables to the Dutch income. As stated above in the remaining three equations the error term is also found to be significant. Thus, along with Dutch income, the Dutch money supply and the income and money supply of France are also caused by all variables. In the case of Holland and France, results show feedback effect between all four variables. The fastest speed of adjustment is provided by the French income, 4.65% (θα 3 ) per quarter. In the Dutch income besides the lagged error correction term the F-test indicates joint significance of all lagged Dutch money, and the F-test also shows the lagged French income to be significant. Similarly, in the French income test along with the error term the lagged Dutch income and one time lagged French income are significant. These results may provide some evidence against the German dominance theory. In all four equations the diagnostic statistics are quite satisfactory. A similar result is found between Holland and Germany (table 6) . In all four equations the error correction term is significant. Once again significance of the error term in all four equations indicates causality between all four variables. The adjustment rate of the Dutch income towards the long-run in this relationship is 3.86% per quarter. The Dutch income speed of adjustment is faster in the Holland-German relationship than in the Holland-French relationship. The fastest speed is provided by the German money at 32.30% per quarter. Besides the error term no other variable is significant in the Dutch and the German income equations. Causality from Dutch money to German income provides evidence against the German dominance theory and also against the lack of small country monetary effect on a larger country's income. The diagnostic tests are again satisfactory. Table 7 presents the French-German results. The error term is insignificant only in the German income equation. Thus, all four variables cause the money supply of France and Germany and the income of France. The fastest rate of adjustment is shown by the French income, 3.88% per quarter. In the French income equation, German income is significant along with the error term. In the case of the German income, the French income is significant and the F-test indicates joint significance of all lagged German income. There is no indication of any causality from the French money supply to the German income.
What do the European results show and imply? Given the pegged exchange rate and the standard theory, we expected monetary policy of the large country to affect the income of the smaller country. Results show that the German money affects both the Dutch and the French incomes. Between the Dutch and French tests, once again results show a larger country's (France) money supply affecting the income of a smaller country (Holland). But results also indicate some evidence of a smaller country's money supply affecting the larger country's income. The Dutch money supply influences both the French and the German income. The Dutch money influencing German income also provides some evidence against the German dominance theory, though the French-German results provide some evidence for the dominance theory. Most of these significant causality results are indicated by significance of the error correction term. Transmission of monetary policy across borders implies lack of control of domestic monetary policy by the domestic central bank. The ERM results indicates transmission of monetary policy between countries thus indicating lack of control of domestic monetary policy by domestic authorities.
B. Results between the ERM Countries and the United States
Test results between the ERM countries and the United States are presented in tables 8 to 10: Holland-United States ( Results from the United States tests provide substantial evidence of causality from the United States money to the ERM countries income. Given that the exchange rate between the United States and these countries is freely floating, evidence of international transmission of monetary policy is quite surprising. Very little and weak evidence is found of the causality from the ERM countries to the United States. These results do back the theory that large reserve centre country's monetary policy affect the smaller non-reserve country's income and not vice versa. The United States monetary policy influence on the Dutch and French incomes may also provide evidence against the German dominance theory.
VII. Conclusion and Implications
This paper investigates monetary interdependence (or independence) by means of the money-income relationship between countries under a pegged exchange rate and a freely floating exchange rate system during the same time period. Tests are conducted between three European countries involved in the exchange rate mechanism (ERM): France, Germany and Holland. Further tests are conducted between these three countries and the United States (a non-ERM country), based on the ERM exchange rate between the three European countries being pegged while the rates between these countries and the United States is freely floating. The empirical tests are conducted using quarterly data from 1979 to 1997 and the Johansen multivariate cointegration method. Nominal M1 represents the money supply and nominal GDP represents the income for all countries. The theoretical model applied includes nominal money supply and nominal income from two countries. Six cointegration tests are conducted by pairing off two countries at a time. All six cases indicate a stationary long-run equilibrium relationship.
A constrained error correction model based on the cointegration tests is further conducted to investigate the direction of the causality between domestic income and foreign money. Between the ERM countries causality from foreign money to domestic money is found in all cases except from France to Germany. Dutch money influencing German income and bidirectional causality between Dutch and French variables provides evidence against the 'German dominance' theory. Based on this theory no other ERM country's money supply should affect German income or each other. Using the United States, results provide ample evidence of causality from the United States to the ERM countries and very little and weak evidence in the other direction. This may also provide evidence against the German dominance theory. But given that the exchange rates between the United States dollar and the currencies of these European countries are freely floating, strong evidence of strong causality from the United States money to the income of these countries is quite surprising. The United States results do support the theory that the large reserve centre country affects the smaller nonreserve centre countries.
Results presented provide evidence for and against several money-income theories. Results show the large country's (United States) monetary policy affecting smaller country's (Holland, France and Germany) income during flexible exchange rate regimes but not vice versa. Thus, evidence is provided against independent monetary policy of a smaller country during the flexible exchange rate regime but not against the independence of a large country's monetary policy. Results also show that the size of a country may not make a difference during a pegged exchange rate regime. International transmission of monetary policy in both directions is found between a small country (Holland) and a large country (Germany) during the ERM era.
